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Compressor with Variable Pressure and Flow Control 



Over the past few years hybrid engines have been proposed that were a combination 
of electric motor and a relatively small engine running at near maximum power 
whenever it was used. More recently there has been a move to a higher voltage 
electrical system, this permits engines to stop when the vehicle stops and then for the 
vehicle to initially move off using the electric motor. 

In the present invention it is proposed to use a combination of supercharger, internal 
combustion engine and exhaust turbine. The exhaust turbine may drive a compressor 
or electrical generator or both. The enabling technology to permit efficient use of this 
combination of components is the use of a supercharger of the type and incorporating 
the features described in application PCT/GBO 1/03 089 and 0200991.8 and the 
features described in the present invention. This type of supercharger allows the 
internal combustion engine's airflow to be controlled. It takes a full charge of air each 

-3£VQlution^djevacuates-a^^ t h r oug h theusidet-disc 

metering orifice or orifices and allows the remainder to be discharged to the engine. 
In this manner the supercharger can supply air from ambient pressure to maximum 
supercharge pressure. This type of supercharger has compression efficiency 
comparable with the efficiency of the compression within an engine and an ability to 
accurately control airflow. This combination of components eliminates the need for 
expensive GDI, active combustion and WT systems and with the exception of the 
supercharger needs only conventional components and fuel systems although using 
GDI or active combustion will increase the range of power. Adding a heat exchanger 
to the combination enables an engine of about 500 cc capacity to replace a 1.6-litre 
engine but with a considerably reduced weight and fuel consumption. 
With the swept volume of the internal combustion engine known, a supercharger of 
this type can be designed for a particular supercharger maximum pressure and with 
the inlet control the supercharger output pressure can be varied from ambient to 
maximum pressure. Under these conditions the supercharger's outlet orifice or 
orifices position and size are constant and no variation is necessary. 
Control of air mass flow per revolution is simply achieved by exposing more or less 
orifice area. Having apertures in the rotor disc, casing and an outer ring most easily 
does this. By sliding the outer ring over the interposed casing, more or less casing 
apertures are exposed, when the rotor disc apertures are adjacent the exposed casing 
apertures air can pass through if the position of the slide allows it. By this method 
pressure and mass flow can be controlled. 

With the impending widespread introduction of higher voltage electrical systems in 
vehicles, auxiliary equipment will increasingly be driven by electric motors rather 
than directly by the internal combustion engine. Using an electric motor and varying 
the machine speed relative to the engine speed could additionally control the airflow 
in the present invention. 

In application 0200991.8 the air outlet to the engine from the supercharger was 
through holes or slots as they became exposed to openings in the casing. With the 
development of gasoline direct injection (GDI), active combustion, electric drive, 
regenerative braking and the supercharger described in PC PCT/GB01/03089 and 
0200991.8, internal combustion engines can be further reduced in size without 
reducing vehicle performance. With this combination an engine of 1.6 litre can be 
replaced by a 500 cc engine. An engine of 500 cc size, fulfilling the function of a 1.6 



litre engine will have little or no throttling losses. For an engine with little or no 
throttling losses the supercharger described in PCT/GBO 1/03089 and 0200991 8 can 
be increased in efficiency by removing the ability to recover throttling losses. The 
ducts or transfer passages in the rolling piston that were used to provide flow from the 
supercharger to the engine provided a reservoir of air that was transferred back into 
the supercharger inlet during rotation and caused an efficiency loss of up to 10%. If 
these transfer passages are only required for the regulation of pressure from ambient 
upwards then their volume can be reduced and the supercharger efficiency increased. 
An alternative outlet to the engine must be provided though, and this must have less 
loss than the gain from the reduced transfer volume otherwise there would be no 

benefit. , . 

One solution is to put a valve or valves in the casing between the plane of the piston 
side discs. The inside surface of the casing is curved which makes conventional 
poppet valves difficult to make and expensive. Reed type valves generally introduce 
some clearance volume (which is a parasitic loss) and some back flow back into the 
^achine-£iJui±heLp^ 
overcome before they open and the air has got to be pressurised by this amount more 
than the engine requires and this is a further additional loss in efficiency. 
In the present case at the time the reed valve is allowing back flow, the rolling piston 
is substantially covering the outlet orifice and in close conformity with the inside 
surface of the casing. This provides time for the closing reed valve inertia to be 
overcome by the pressure drop of returning air before any substantial flow has 
occurred, closure can be further assisted by a light spring load. 
The present invention replaces the casing outlet passages of PCT/GB01/03089 and 
0200991.8 to the engine manifold with a moving valve in the casing of the 
supercharger which opens as the pressure inside the supercharger increases beyond 
the pressure inside the engine manifold. The transfer passages in the rolling piston are 
reduced is volume to provide sufficient volume and pressure drop for return flow to 
the supercharger inlet only. 

Fig 1 shows the feature which is reduced in length to provide the passage transfer 
volume reduction. 

Fig 2 shows a diagrammatic representation of the position of the reed valve (two or 
more may be fitted). 

Fig 3 shows the outlet holes that are deleted and typical reed valve positions. 

Fig 4 shows a typical cast hinging vane. 

Fig 5 shows the slide ring and some of the evacuation holes. 

It will be obvious from the above description and reasoning for the outlet valves, that 
the same can be applied to the compression of refrigerants in a heat pump. 
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